The isotypic compounds N a^^iO^M i^ö F L O .,) ,] (M = M n2 + , C d2f) form infinite net-like layers. The transition metal ion is coordinated octahedrally. The dianion of 2,5-dihydroxy-l,4-benzoquinone, consisting of two allyl systems interlinked by two long C -C distances (152-153 pm ), acts as a chelating ligand. A djacent layers are connected by hydrogen bonds. The stacking sequence of these layers, •••AAA---, leads to channels, which are filled by hydrated N a+ ions. The N a + ions are coordinated in a distorted octahedral fashion, with neighbouring octahedra sharing comm on faces.
Introduction
2,5-Dihydroxy-l,4-benzoquinone is an acid of moderate strength [1] ; it can form a dianion which is stabilized by resonance:
Hence it possesses four partially negatively charged oxygen atoms capable of coordinating metal ions. This property has already been studied [2] and used for analytical purposes [3] , The crystal structure of 2,5-dihydroxy-l ,4-benzoquinone was solved by Semmingsen [4] , He found that the molecule has to be described principally as quinoid with some degree of conjugation, indicated by the bond lengths be tween C -C and C -O, respectively. Kulpe [5] inves tigated the crystal structure of K2C6H20 4 and found, that the dianion could be described as two allyl sys tems connected by C -C single bonds, thus confirm ing the existence of resonance effects.
Structure reports concerning the molecular struc ture and the coordination effects in transition metal complexes were lacking. This may be due to difficul ties arising from characterization of polymeric com pounds, whose properties are considerably depend ing on the molecular weight. The products described hitherto were frequently obtained as extremely fine precipitates, ill-defined by chemical analyses. The * R eprint requests to Prof. Dr. Armin Weiss. varying composition is partially affected by cation exchange properties. We succeeded in growing well defined macroscopic crystals by gel crystallization in silica gel.
The present paper deals with isotypic complex 2-compounds of the formula Na2(H20 ) 24[M2(C6H 20 4)3]
(M = Mn2+, Cd2+).
Preparation and Properties o f the Compound
Single crystals were grown by gel crystallization in silica gel according to the following method: 2.3 ml 2 M Na2H 2S i0 4 solution were added dropwise to a mixture of 6 ml 2 M acetic acid and 3 ml water while stirring. Afterwards 3 ml 0.08 M Na2C6H 20 4 solu tion were added and the mixture was poured into a test tube. Within 24 h a gel was formed, on top of which 3 ml 1 M aqueous M (N 0 3) 2 solution (M = Mn2+, Cd2") were placed. Within three weeks small, dark red crystals grew to a size of 0.4 mm. The tri gonal crystals were bounded by {1 0 0 } and {0 0 1 } faces.
The above stated formula is based on results of the well refined single crystal X-ray structure determina tion. Chemical analyses showed values which indi cated a slightly lower water content (Table I ). This water evaporates while adhering silica gel is removed from the crystal surface. The water molecules are weakly bound in the channels, out of which they can easily escape. The crystals were examined by Guinier-, rotating crystal and Weissenberg photographs, from which the crystallographic properties were deduced. Inten sities were collected on a Siemens four-circle diffrac tometer. The phase problem was solved by interpret ing the Patterson map from which the positions of the transition metal and the N a+ ions could be ob tained. Subsequent difference Fourier maps revealed the lighter atoms except hydrogen. Anisotropic least squares refinement converged at R = 5.3% (Mn compound) and R = 3.7% (Cd compound), respec tively.
Atomic parameters are listed in Table II , crystallo graphic data in Table III . Tables containing F0/Fc val ues can be requested from the authors. 
Discussion
The dianions are almost planar with bond lengths characteristic of resonance stabilization (Fig. 1 , Table IV ). The oxygen atoms coordinate the transi tion metal ions in a distorted octahedral fashion (Table V) (Fig. 2) . The stacking sequence corre sponds to • • • AAA-• •. Thereby long channels are built up in c-direction (Fig. 3) . Those channels contain the N a+ ions. One N aT ion lies in the layer, the other is Table IV . Bond lengths and angles in the dianion. Three species of water can be distinguished. The first kind coordinates the Na^ ions by forming dis torted octahedra which share common faces. This leads to quite close N a+-Na+ contacts (328.3 pm in the Mn compound and 323.7 pm in the Cd com pound, respectively). N a+ coordination octahedra sharing common faces are not found frequently, similar coordination is known in the structure of Na2H A s 0 4 -7 H 20 [6 ] , Another water shell is arranged around the chains of [Na(H20 )3]""+-octahedra, which is shown in Fig. 4 as hatched circles. Together with H 20 (1 ) and H 20 (2) they form distorted tetrahedra (Fig. 5) . The dis tances between the central molecule and the others are 275-288 pm, which are typical values for hydro gen bonding. Six at a time of those 12 water molecules are situated in a common plane. The third kind of water (H20(1)) is shown in Fig. 6 . It inter links the layers, probably by hydrogen bonding. 6 . Model for the interlinkage of adjacent layers by hydrogen bonding (the contribution of these H atoms to R is not significant).
